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(57) [gift] 

[ MM ] 1023K~1673K<O^RtF'TrtffllMfc*«IIW-r& 
SiO t »«.v^iAl t 03<o&|R&jejRU. AHtfeWlMbttt 

Itm^m (Nb, Cr ) (Si, Al) 2 *ffl*^^l>N 
b-Si-Al-CrH7cjR-^AT* 0 . Nb-56JS^%Si-lllS^%Al 
-Saf^XCrtOffl^fciriidtNb. Si. Ak cmm&M 

>f hKMeD*®ffiJKl323KT'^c«r7XvMM^J;§{S 

ftU MS><0flffiiagl323K. JdE^|20-8 

0MPaT'BM3S"t-i> CI b IZ i. 0 , 1023K~1673K<7)*iS<t> 
t\ rtSfflHfcSrflttM-iSiO, (1273K*») . A1 2 0 3 £BI 
(1273KULt) *&j£U «TJtWBHfctt&*t-ffl*Nb- 
%Si-ll]£^%Al-3J®^%Crc7)Nb-Si _ A1 -Cr^TC^ 
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[*#frW:£<9fSH] 

ismmi) (Nb, cr ) (si, ad 2 mm>b%&n 

b-Si-Al-CrE7t^-a^. 

im^m2 ] Nb-56JS^-%Si-llK^%Al-3^%Crf*> 
hm$.T% 1 fc£tt L^Nb-Si-Al-CrE3jc^^„ 

[ 3 ] Nb-56M^-%S i -1 -3JS^%Cr<7)itfl 
J«fc3r4J:3fcNb. Si, Al. Cr»5fc£fi-&U mS4>?) 

ay&TtX'VittL. S>Oflffi&J£l323K. Joff^)20~8 
OWaX-ntm-tZ ZblZ&K) ^ft&Nb-Si-Al-CrHTt; 

[ M*3H4 ] ft^Jl 1 Xti 2 fl^Nb-Si -Al -c 

rH7c^^^ Nb^^con-r- * yrm&mt txm 

[0001] 
[0002] 

iiaMMatmtzw. zmtzzk #mt $ tix \ » * . Nbs 

^0*7Jllfflfc LTW^Sft. W3S3*rO*4. 
[00 03] 

mbfttxm. zomwztm-f&jj&tLx, m>m 

^-"f^yy^hZbif^Lhfih. L*»U 

d^fr^^/t-rNb*ttM(i%i.$^Tc:^*^ 
fc. *^«1023K~1673Kco^m4"T'rtgSS!ft^«lS(J-r 

[00 04] 

•tK* «BW5Et/SlSa, (Nb, Cr ) (Si, Al) 2 
J?MBa^&i>Nb-Si-Al-CrH^itf#£fflVtfl.f£. ±m 
tfl023K#i5t3j:t/1273K~1673KT'*®ic:-eixmrtg? 
K^«J0J-f*SiO 2 fc^V^±Al 2 O3^5-^L, WS? 
fttt(C<g;hX^6C:fc£jimUi. b<lZ, «j£Nb-56 
JS^%S i -1111^ ZA1 -3M ^Cr^Nb-Si -Al -Cr H7C^^ 
Ji. 1023K-1673KtfO^4>T\ I*iaPBr^L WJ-T -S Si 0 2 
(1273K*}f) . M&gim (1273Kl3Lh) £#M£i<JE2 

&u mjxtzmmimzfK-tmLX'hhzttfihfr^ 



tz. 

[0005] 

[5MB«0KSfcO«Jlll] (Nb, Cr ) (Si. A 

1) 2 #ffl*»4>44Nb-SiTAl-CrE7E»££$:fctf» fft 
ft &v . i: < fc*«^<0j^[ W=Srffl*T* *Nb-56 
MTOi -11M^%A1 -3M^%Cr^-^ i: ^cOMJt^tCOV ^ 

t. paw a. ->ry^<ort, 1*1 

£5rUt£*?)NbSi 2 (3lj£Nb-67K^%Si) Cov^, ^IS 
*lj£*<^llIg^%«DSi£Alfc:. SK^KONb^Crfcijraw- 

[ 0 0 0 6 ] Nb. Si. Al. zrwj&zmmiz^itztt 

NI>-Si-Al-Cr07CiRJW7-5XV«SISflstOV^, ffljfc 

t ffiwiiii J: tfBfflfcti 1*4 WRfctt SrfrfiB Lfctt 

1023K— 1673K(ci>V^TMiS(*:*BtCI*lSC 
K-fbSrWJ-r-SSiOj (1273K*)H) *SWiAl,qj (1273 
KJJLh) ftffltfcJBlfcU ffiXtc.nmt'&Z^Wt . (5 
{? (Nb , Cr) (Si , Al ) 2 ijMS*> & & MJb-56JI? %S i -1 1® 
7%A1 -3fm:Cr<7)Nb-Si-Al -Cr SSStSk^^h ZZbtf 

wt>Mz&~>tz. 

[0 0 07] -etT. SiMK£56«m!J:'J*&< Ltz 
i§£l±. (Nb, Cr) (Si , Al) 2 m b M&tfm ^Siffi£02ffi*^ 
IZ% *) . Si m&tf56M? £fcSttf>*£W: (Nb. Cr) (Si , Al ) 2 
ffl 1 1023K~1673TC«»&M^jftS ftfcl ^NbgSi , ffi k 
<02ffl*£(;i&>5. 3&***1K3:&. <IC0^[*^. Si?g 
«?r56^%fc L7t%^*^*J:< . 1023K-1673KCOS 

Nb-Si -Al-CrEgTC^-^^'t* A>iX& Z b tfWM Ltz . 

[ o o o 8 ] MmmzuiK^x* o±# < t^* 

(Nb, Cr) (Si , Al ) 2 ffi fc 1273KmT"CWBMkttfc:^« 

Nb 3 Si 6 Ai 2 fflc7)2ffl*#l;:&i9. Aiigjg*niM^%*jSo 

%&<i (Nb, Cr) (Si , Al ) z SmX'$> h h ^O. 1023K—1673 

<^~1673K^l«fflTrt«|5»ft:*fliiW-riABtt»riE 
t . iSSl-fttttfiliX^ Nb-Si -Al-CrE97C^^'» t>tl 

[0009] ? £>(C. CraUfc&QjR^X i V^J^ 
12. (Nb.Cr) (Si ,Al) 2 fflhl273m±T-Wg!-fte(C^.|. (C 
r, Nb) (Si , Al ) 2 ffii02fflftff K2r 0 . CrigJK^'3M^ %*>H 
(Nb, Cr) (Si . Al ) 2 ^ffl-CS> t W . 1023K—16 
73K-C-rtgpg!YtS- W$fli--l»^Jg*^fig$ ix(c < < =5: S . 
Z<F>&frt* . CrjgJS$r3H^%fc SW«fc < . 

1023K~1673KT«mSM^^ tltS?-fbtttC^iX^>Nb-S 
i-Al -Cr E37C^-&^*<» ^>il £> . 

[0010] — Nb. Si . Al. Cr^£1ft5fcC0SC«7*5 

6 ) co*®iaSSrl323Ki L?tSi»±. 1323KJ: 

MSW-SWg^O, 1323K*SI<0^-. ^ 
*m%18tf t Bf&.Ztl. (Nb,Cr)(Si,Al) 2 *ffl*^^$ 
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L<m^*>ti&) Tftdmma. tm$Bmmt 

4. 3fcfclBHR«ISfcfroJte«. «$t*gfls£«i@50$ 
9viyVXTtXlfo*faLmm&*in->imMt. Nb. s 

[0011]$ <otcS^B$Jnffi-r?>ff^^20-80MPa 

•r . 80MPa,t vv*^^57r>f vsmm 

ti*?-?<%htz#>X'bh. 

[0012] NbSi, AmiaMk^ftaNb-SiZjESR-CJiSt 

Wit. (Nb, Cr ) (Si, AI) 2 #fflj&»4>>3:4Nb-5i-Ai- 
CrB37C*&436*g«*3i«"C& 4 £ i: £ JLii} Lfc t> W 

i:<£. i^NbSi^^llM^i^AKCBML. 
3IST-%Nb£CrtCg8t L£fflj£fc:$:4 i. O £Nb. Si . AI, 
Cr«*£fc£fiL flttr^X^flBtW* .1 i: l/Zjc *) 'ftt> 
tlfz Nb-56JH^%S i -HJg^Al -3M^ i-Al -Cr H 

Tt&'S&li . *a+1023K~1673K-C^B{CF«jaJBHk *W 
©J-f § Si 0 2 $> £ v >iiAl 2 03 &M £ 12 j£ L , «ft.fcW &HL 

[0013] »fc:|Qt«iBiiW4**, 

awwc* * £ fc us 3 * r *> & 

(SQfcWl ) Nb (5sEjK99.8%, -325 mesh) . Si (**JK9 
9.9%, -300 mesh) s AI ( MS99. 5%. -325 mesh) . Cr 
(HK99.9JL -300 mesh) »3fc£tfj£anfo-56]SFP;jSi-l 

/UTl^Haa-S-Lfca. /77r-f bWD*®SJ£l32 



^^<g&f£tt£&@50 5 9 d ^J2TF* & v *-fL 
/57r-f h»SO*ffi«&S1323K, ME2l50MPa. 

#j#n#fai . scsoatfr-ciwr 9 xv«aste «t 4 smm 

[0014] W^UT»^«»**«5J»2S»+1023K 
~1673KT'fiH# L7t t § Ogg PMKE JfcSei 1 icjjrf . 
ic7)iajg^^ti(t4Nb-56Jl? 1 %Si-ll,!I^%Al-3iI^%Cr 

[0015] SS^^4»1023K&t^l573K-C120^iafiat 
LJtNb-56S^%Si-llJ!g^%Al-3JS^%Cr«EM^B#i!£ 
<0»rfflffl«*f«£E2 (a), ( b ) fcmm^ir. 102 
3K. 1573Kfti£TaK«IS**mfc:li*#i-e'nSi0i, Al 2 

*mzfm $ ttx v * 4 i t ft* . gfifcfta t> <o 

i#T£4. 
[00 16] 

Al -Cr 07E3R^rA{i^SRtt» 1023K— 1673KTrt9fflMt £JTp 
S)|-f4Si0 2 , Al,Q3&]«S»*LT^«K«nJtW»fk 

•r 4 >-Xtfh LTJ£fflT# 4 . 

[01 ] «a»S«+1023K~1673K-CfR«rUfcNb-56S J J t X 
Si-llM^ZAl -3IR^%Cr«aSf*c<OilttaJB8ftH. 

[132 ] ^^4'(a)1023KSy r (b)1573KT'120B$ra« 
ft L^Nb-56Il^%Si-llS^ ZAl-3m^ZCr«Eg^Hft 
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